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Clinical usefulness of laparoscopic total extraperitoneal 
hernia repair for recurrent inguinal hernia
In Sik Jang, Sang Mok Lee, Joo Hyun Kim, Beum Su Kim, Sung Il Choi
Department of Surgery, Kyung Hee University School of Medicine, Seoul, Korea
Purpose: Hernia repair after recurrence is a challenging procedure, and many approaches have been suggested for it. Total 
extraperitoneal (TEP) hernia repair should be considered in recurrent hernia. This study was conducted for the purpose of in-
vestigating the clinical usefulness of laparoscopic TEP hernia repair for recurrent inguinal hernia. Methods: Among the 191 
patients who underwent TEP hernia repair at these authors’ center from June 2006 to January 2010, the bilateral-hernia cases 
and the patients with a history of previous pelvic surgery were excluded. A total of 19 patients (12.5%) were enrolled in the 
recurrent-inguinal-hernia group (group R), and 133 patients (87.5%) in the primary-hernia group (group P). Data were inves-
tigated retrospectively, based on the medical records. Results: The mean operation time was 97 minutes in group R and 99 mi-
nutes in group P (＞0.05). In group R, no operation modality change occurred, and temporary urinary retention was devel-
oped in four patients (21.1%). In group P, on the other hand, operation modality change from TEP to the transabdominal pre-
peritoneal approach was necessary in four patients (3%). Additionally, in group P, 30 patients (22.6%) had temporary urinary 
retention and six (4.5%) had testicular edema. No recurrence was identified during the follow-up period in both groups 
(mean follow-up period: 15.8 months for group R and 18.0 months for group P). Conclusion: Laparoscopic TEP hernia repair 
seems to be a safe and useful method for correcting recurrent inguinal hernia.
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INTRODUCTION
Inguinal hernia surgery is one of the most commonly 
conducted surgeries in the world; it is conducted 700,000 
cases a year in the United States [1] and is also a very com-
mon surgery in South Korea. Since its introduction by 
Bassini [2] in 1887, various inguinal hernia surgery meth-
ods have been introduced by many surgeons. The re-
currence rate after inguinal hernia surgery has been re-
ported to be less than 5% in the case of atonic surgery , 
which was developed by Lichtenstei. As it is technically 
difficult, however, to conduct reoperation due to adhesion 
and the deformity of the anatomical structure caused by a 
previous surgery, the recurrence and complication rates 
h a v e  b e e n  r e p o r t e d  t o  b e  h i g h e r  b y  u p  t o  2 5 %  [ 3 , 4 ] .  
Laparoscopic hernia repair has been recognized as an ex-
cellent surgery of late and is widely conducted on patients 
with recurrent inguinal hernia [5]. In this study, laparo-
scopic total extraperitoneal (TEP) hernia repair was con-
ducted on patients with recurrent inguinal hernia to inves-In Sik Jang, et al.
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tigate its clinical usefulness.
METHODS
Subjects
Among the 191 patients who were diagnosed with in-
guinal hernia and who underwent TEP hernia repair at 
these authors’ hospital within the period from June 2006 to 
January 2010, 24 patients with bilateral hernia and 15 pa-
tients with a previous history of pelvic surgery were 
excluded. Among the remaining 152 patients, 19 patients 
with recurrent hernia were selected as subjects. The pa-
tients with bilateral hernia were excluded as no bilateral 
hernia existed in the group with recurrent inguinal hernia. 
Laparoscopic TEP hernia repair was conducted by a single 
surgeon in all the cases. The gender, age, number and 
method of the previous surgeries, time elapsed from the 
surgery to the recurrence, recurrent hernia type, operation 
time, hospital stay, and recurrence after surgery were ret-
rospectively examined based on the medical records.
Chi-square test was conducted, using SPSS (SPSS Inc., 
Chicago, IL, USA) for statistical analysis. Statistical sig-
nificance was pegged at P ＜  0.05.
Methods
In a supine position after general anesthesia, a skin in-
cision was made 15 mm vertically to the directly inferior 
umbilicus. The anterior rectus sheath in the direction of 
the hernia was exposed and then incised. The index finger 
was inserted between the back side of the rectus abdomi-
nis muscle and the posterior rectus sheath, and dissection 
was done inferiorly to create a space for two index finger 
knuckles. Then a distention balloon was inflated using 
Spacemaker (Autosuture, Norwalk, CT, USA), with a 
10-mm balloon trocar and a distention balloon combined 
to secure the appropriate space. After removing the bal-
loon, the balloon trocar was filled with about 25 mL air and 
12 mmHg CO2 gas, followed by camera insertion. A 5-mm 
trocar was inserted 5 mm directly superiorly to the pubic 
symphysis and 5 mm superiorly to the middle of the cam-
era insertion trocar and the pubic trocar to secure the nec-
essary space for the surgery. The space was secured to suf-
ficiently expose the central line and the pubic symphysis 
internally, the anterior superior iliac spine laterally, 
Cooper’s ligament and the psoas muscle inferiorly, and the 
rectus abdominis anteriorly. The hernia sac was repaired 
in almost all the cases (which led to a longer operation 
time). In the case of large and damaged hernia sacs, they 
were incised and removed after ligation. Parietex (Sofra-
dim, Formans, France) mesh, which is made of polyester 
with good compliance and ease of use [6], was used. MIf 
the patient’s height was 175 cm or lower, the 13 × 9 cm size 
mesh was used, and if the patient was taller than 175 cm, 
the 15 × 10 cm size mesh was used, based on the previous 
related experiences. Initially, the mesh was not fixed in pa-
tients with unilateral hernia, but it was later fixed at the lat-
eral pubic symphysis, Cooper’s ligament, and lateral ante-
rior abdominal wall, respectively, using Tacker (Autosu-
ture), for surgical convenience, since 2009, except for the 
case of the easy spread of the mesh. When the mesh was 
sufficiently unfolded, the CO2 gas was blocked and was 
then slowly released through the trocar on the suprapubic 
area. After confirming the complete release of the CO2 gas, 
the trocar was removed, and the surgery was completed.
RESULTS
Clinical aspects
The 152 subject patients consisted of 133 patients 
(87.5%) with primary inguinal hernia (hereinafter referred 
to as “group P”) and 19 patients (12.5%) with recurrent in-
guinal hernia (hereinafter referred to as “group R”). The 
male-to-female ratio was 127:6 for the primary-hernia 
group and 18:1 for the recurrent-hernia group, showing a 
higher male proportion. The mean age was 56.4 years for 
the primary-hernia group and 55.6 years for the re-
current-hernia group. For recurrence, there were 16 
first-recurrence cases (84.2%) and three second-recurrence 
cases (15.8%) (Table 1).
For the time that relapsed from the surgery to the re-
currence in the group R, there were two cases (10.5%) with 
one year or less, two cases (10.5%) with two years or less, 
three cases (15.8%) with five years or less, three cases 
(15.8%) with 10 years or less, and nine cases (47.4%) with Laparoscopic TEP hernia repair for recurrent inguinal hernia 
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Table 1. Patients’ characteristics
Primary Recurrent P-value
　M:F 127:6 18:1  0.575
　Age (yr) 56.4 ± 16.7 55.6 ± 16.4 0.851
　Total 133 (87.5) 19 (12.5)
Values are presented as mean ± SD or number (%).
Table 5. Operative complications
Primary Recurrent P-value
Peritoneal tears 4 (3.0) 0
Groin swelling/seroma 6 (4.5) 0
Urinary retention 30 (22.5) 4 (21.1)
Wound infection 0 0
Recurrence 0 0
Chronic pain 0 0
Total 40 (30.0) 4 (21.1) 0.839
Values are presented as no. of patients (%).
Table 3. Characteristics of recurrent inguinal hernia
Characteristics Value
Previous operation 
    Anterior  approach  18 (94.7)
　TEP approach 1 ( 5.3)
　Total 19 (100.0)
Types of hernia Right Left P = 0.141
　Indirect   7 (36.8) 2 (10.5)  9 (47.4)
　Direct   7 (36.8) 3 (15.8) 10 (52.6)
　Total 14 (73.7)  5 (26.3)  19 (100.0)
Values are presented as no. of patients (%).
TEP, total extraperitoneal.
Table 2. Duration of recurrence
Duration (yr) Cases (%)
＜1 2  (10.5)
1-2 2  (10.5)
2-5 3  (15.8)
  5-10  3 (15.8)
≥10 9 (47.8)
Total 19 (100.0)
Table 4. Results of the operation
Primary 
hernia
Recurrent 
hernia
 P-value
Operation time (min) 99.2 ± 29.1 100.1 ± 23.8 0.324
Analgesic (time) 0.5 ± 0.6 0.3 ± 0.5 0.215
Hospital stay (day) 1.4 ± 1.1 1.7 ± 1.0 0.886
Values are presented as mean ± SD.
more than 10 years (Table 2). The previous surgery meth-
ods that were used in the recurrent patients were the ante-
rior approach technique (18 cases) and the laparoscopic 
TEP approach (one case). In all the 18 cases where the ante-
rior approach technique was used, the technique was con-
ducted in other hospitals, and in the case where the laparo-
scopic TEP approach was used, the approach was con-
ducted in these authors’ hospital for the treatment of bi-
lateral inguinal hernia. In the latter case, right recurrence 
was shown 20 months after the surgery. For the type of re-
current, there were nine cases of indirect hernia (seven cas-
es right, two cases left) and 10 cases of direct hernia (seven 
cases right, three cases left). The results showed 14 right 
hernia (73.7%) and five left hernia (23.6%) cases, showing 
no significant difference in recurrence direction according 
to the hernia type (P = 0.141) (Table 3).
Surgery outcomes
The operation time, number of analgesics used until dis-
charge, and duration of hospital stay after surgery were 
99.2 minutes, 0.5 times, and 1.4 days, respectively, in the 
group P, and 100.1 minutes (110 minutes for recurrence af-
ter TEP), 0.3 times, and 1.7 days in the group R, showing no 
significant difference between the two groups (Table 4).
The complications after surgery included four cases of 
peritoneal rupture and six cases of groin swelling/seroma 
in the group P. Meanwhile, four cases of urinary retention 
(22.5%) were found in the group R, but no significant dif-
ference was found between the two groups (P = 0.839) 
(Table 5). All the complications occurred individually in 
the patients, except for one patient in the group P, who 
showed both groin swelling and urinary retention. No 
wound infection, chronic pain, or recurrence was found in 
both groups. The mean follow-up period after surgery was 
18.0 ± 11.3 months in the group P and 15.8 ± 11.9 months in 
the group R.In Sik Jang, et al.
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Table 6. Comparison of the recurrence rates after TEP for 
recurrent inguinal hernia
Authors Year Cases
Mean 
follow-up
Recurrence 
rate (%)
Present study 2010   19 15 mo 0.0
Bingener et al. [22] 2003   39 27 mo 2.5
Keidar et al. [23] 2002 150 37 mo 5.7
Frankum et al. [24] 1999 175 30 mo 0.5
Järhult et al. [25] 1999 168 2-4 yr 2.0
Knook et al. [26] 1999   35 40 mo 20
Sayad and Ferzli [27] 1999   75 40 mo 0.0
White et al. [28] 1996   56 12 mo 1.8
DISCUSSION 
There has been a significant change in the inguinal- her-
nia treatment due to the introduction of Tesionless-hernia 
repair by Lichtenstein et al. [3] in 1989 since Bassini [2] es-
tablished hernia repair in 1887 for the first time. Laparo-
scopic hernia repair has drawn much attention of late as a 
treatment method for inguinal hernia, and its application 
has been increasing [5,7].
Laparoscopic hernia repair has a postoperative re-
currence rate similar to that of tensionless-hernia repair, 
and has been considered a good indication for recurrent 
hernia after the bilateral anterior technique.
The mechanism [8] of the recurrence after inguinal her-
nia surgery includes the following cases: First, areas with 
possible hernia occurrence, such as unnoticed femoral de-
fects, are not identified. Second, if the defective area in the 
inferior inguinal wall is repaired, a separate hernia may 
occur as more tensile strength is applied to the non-re-
paired area. Third, metabolic disorder of collagen [9], 
wherein type III collagen, which cannot be applied to the 
tensile strength of the skin tissue and the rectus abdominis 
muscle in patients with recurrent hernia, has a higher con-
centration compared to type I collagen. In addition, 
wound infection and unskillful surgical performance have 
been suggested as causes of recurrence. Small size, place-
ment at an inaccurate position, and incomplete fixation of 
the mesh are also important causes of recurrence.
Although the literatures that reported recurrence from 
the long-term results of laparoscopic TEP hernia repair are 
not adequate, Taylor and Wilson [10] conducted 100 cases 
of TEP for two years and reported a five-year recurrence 
rate of approximately 1%. Czechowski and Schafmayer 
[11] reported that the five-year recurrence rates of the 
trasnperitoneal preperitoneal and TEP approaches were 
2.3 and 1.5%, respectively; that their re-recurrence rates 
were 6.7 and 4.8%, respectively; and that the mean times 
elapsed from the surgery to the recurrence were 45 and 
36.6 months, respectively. Scheurlein et al. [12] conducted 
laparoscopic TEP hernia repair on 179 patients with re-
current inguinal hernia and reported a 0.4% recurrence 
rate. Ferzil et al. [13] reported that they found no technical 
or safety issue in the application of the TEP approach to 
patients who showed recurrence after laparoscopic TEP 
hernia repair. Despite a smaller subject size and a fol-
low-up period of less than five years, these authors con-
ducted laparoscopic TEP hernia repair on 191 patients 
with inguinal hernia. As a result, one recurrence case was 
found, and no recurrence has been found so far in the 19 
patients with recurrent hernia after laparoscopic TEP her-
nia repair, showing excellent outcomes compared to the 
various related literatures (Table 6). The single recurrence 
case that was reported in this study was a right recurrent 
hernia that occurred 20 months after bilateral inguinal her-
nia surgery using the TEP approach. Re-operation was 
conducted using the TEP approach, and no recurrence has 
been found to date, after 19 months. At the time of the sur-
gery, as the mesh was dislocated from its original position 
and was located at the posterior rectus sheath, the mesh 
was fixed with Tacker for bilateral hernia.
In the case of TEP conduction due to recurrence after 
TEP, when the area between the back side of the rectus ab-
dominis muscle and the posterior rectus sheath is dis-
sected and the balloon trocar is inserted after anterior-rec-
tus-sheath incision, and when peritoneal dissection is 
done to secure the necessary space for the surgery, pre-
cautions should be required so as not to cause bleeding 
and peritoneal rupture.
In the case of recurrent hernia, the importance of mesh 
[12,14,15] should be emphasized as weakened tissue re-
pair cannot be appropriately done due to tissue weaken-
ing, despite its suture.
The complication rate after laparoscopic TEP hernia re-
pair was reported to be 14.59% in a study conducted by Laparoscopic TEP hernia repair for recurrent inguinal hernia 
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Arregui and Nagan [16], 5% in a study by Fitzgibbons et al. 
[17], 10.67% in a study by Fiennes and Taylor [18], and 
16.8% in a study by MacFadyen and Mathis [19]. In the 
study conducted by MacFadyen and Mathis, the compli-
cation rate after posterior peritoneal repair included re-
currence (3.2%), testicular edema (1.6%), bladder injury 
(1%), abdominal distension (0.5%), urinary retention 
(0.5%), and pelvic osteitis  (0.5%); the complication rate af-
ter the transabdominal preperitoneal approach included 
recurrence (0.8%), hematoma (3%), thigh pain (2.2%), scro-
tal emphysema (2.2%), and urinary retention (1.1%); and 
the complication rate after the anterior extraperitoneal ap-
proach included hematoma (6.6%) and testicular pain 
(1.1%). Most of the complications were improved with 
conservative treatments within three weeks. Chronic pain 
[20,21] has been reported to occur in approximately 
9.2-14% after TEP surgery. Chronic pain after TEP surgery 
is likely to be attributable to nociceptive, neurogenic, and 
combined pain associated with tissue injury. It is difficult, 
however, to exactly identify whether the precise cause of 
the pain is attributable to a neuronal injury occurring dur-
ing the surgery or to a chronic response to foreign materi-
als due to mesh.
In this study, the complication rate was shown to be 
21.1%. No major complications, such as vascular injury, in-
fection, visceral organ injury, hematoma, recurrence, and 
chronic pain, were found, and four cases of temporary uri-
nary retention were observed.
In conclusion, despite the shorter follow-up period and 
the smaller subject size, considering its hernia correction 
which cannot be found in the previous surgeries, advant-
age of less invasive surgery, and lower complication and 
recurrence rates,  laparoscopic TEP hernia repair can be 
considered a safe and useful treatment of recurrent in-
guinal hernia.
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